INTRODUCTION
Activation of the trigeminovascular system and sensitization of brainstem trigeminal nuclei are thought to play an important role in migraine and, possibly, in other chronic primary headaches as well. However, studying brainstem function and dysfunction is not an easy task 1 . A variety of nuclei, neuromodulators and pathways integrating at different le ve ls make the task of finding a marker of dysfunction virtually impossible. However, indirect signs of brainstem dysfunction can be obtained from assessment of certain facial reflexes. In order to study the role of the pontine trigeminal nucleus and its interconnections, some electrophysiological reflexes may be tested; one of these is the blink reflex, described in 1896 by Overend 2 . The blink reflex, also known as the orbicularis oculi reflex test, may be indicative of lesions or dysfunctions of the brainstem, and particularly assesses the trigeminal-facial arch. This reflex is elicited by stimulation of the supraorbital nerve on one side of the face, leading to two ipsilateral responses (R1 and R2) and one contralateral response (R2c). R1 represents an oligosynaptic pathway involving the main sensory nucleus of the trigeminal nerve and the intermediate subnucleus of the facial nerve. The second response, R2, involves a pathway of descent to the spinal trigeminal tract. The contralateral response, R2c, reflects the crossing of the brainstem in the medulla and progresses through the reticular formation to elicit a response at the contralateral facial nucleus.
The results obtained from testing the blink reflex in pa tients with headaches have been very heterogeneous. A lack of habituation to pain stimulus can be observed in mi graneurs 3, 4 but not in patients with cluster headache 5 . In studying the latency and amplitude of R2c, some authors have been able to identify alterations in these waves in patients with chronic headaches 4, 68 , while other authors have failed to replicate these results 5, 912 . Furthermore, some authors have only detected alterations in the blink reflex waves during a migraine attack 6 , while others have noted alterations during the inter-attack period in migraineurs 4, 7, 8 . While some authors have drawn attention to the short latency of the R2c response 7 , others have highlighted enhanced latency for the same R2c wave 9 . Several forms of headache have been studied by these authors, including episodic migraine 4, 7, 8 , cluster headache 5 , hypnic headache 12 , tension-type headache 10, 11, 13 and cervicogenic headache 11 . The results have been contradictory, and all studies published so far have only included a few dozen patients and controls, with typically less than 50 individuals in each group.
No previous study has assessed individuals with chronic daily headache evolving from episodic migraine 14 . These patients might also present alterations in brainstem neurotransmission and general function 15 that may be detectable using electrophysiological methods of investigation. On the other hand, these patients may have become "habituated" to the chronic pain condition, and brainstem alterations may not be detectable by electrophysiological methods. In addition, the usual pattern of high analgesic consumption by these patients may also affect the facial reflex findings. The aims of the present study were to assess the blink reflex wave patterns in a large group of chronic daily headache sufferers who evolved from primary episodic migraine 16 and to compare the results with matched control subjects.
METHOD
This study was approved by the Ethics Committee of the Universidade Metropolitana de Santos, number 020/2011, CAAE 0017.0.161.00011. The patient group consisted of 160 patients with chronic migraine. All patients frequently used analgesics and antiinflammatory drugs (but no opioids) and were attending medical consultations in the city of Santos, Brazil. During clinical investigation, the doctors in charge of these cases considered it worth requesting this test. The patients were then referred to our unit, where the test was performed and the results were noted for use in the present study. As an ethical requirement, the patients were given assurances that they could continue to make use of their medications. All of these patients agreed to participate in the study and took the final results to the doctor who ordered the electrophysiological test. The control group consis ted of 160 subjects who were attending the EMG laboratory for nonspecific complaints, as well as volunteers who were enrolled in the project. All participants were aware of the expe rimental characteristics of the study. Control subjects who did not sign the test agreement statement, and those previously diagnosed with central or peripheral nerve diseases, earlier cranial nerve lesions, autonomic disturbances or diabetes mellitus, and those using drugs with anti-cholinergic properties, were excluded.
The blink reflex was assessed using twochannel Nicolet Viking Quest EMG equipment (Nicolet Biomedical Inc, San Carlos, CA, USA). All tests were performed by the same medi cal doctor. The subjects were in a supine position, in a relaxed state and with their eyes open. A ground electrode was placed on the patient's chin. The active recording electrode was placed on the inferior orbital part of the orbicularis oculi, just laterally to the vertical line that can be drawn with the pupils in midposition. The reference recording electrode was placed laterally to the lateral canthus of each eye. Recording electrodes were placed on both sides. The machine settings were as follows: sweep speed 10 ms/division, sensitivity 100 μV/division, and motor filter settings 10 Hz and 10 kHz. Facial nerve studies were initially performed on each subject to ensure that normal motor latency and amplitude could be obtained on each side and that there was no damage to the peripheral part of the efferent loop of the reflex. The supraorbital branches of the trigeminal nerve were stimulated on each side with a stimulus of 20-45 mA intensity and 0.1-0.3 ms duration. The stimulus intensity was increased in steps of 5 mA until a reliable and reproducible response was obtained. Bilateral recordings were made simultaneously.
In order to obtain the R1, R2, and R2c contralateral laten cies and an unambiguous response after each individual's threshold stimulus intensity had been obtained, 10 responses were superimposed from each side and the median of these responses was chosen.
The results from the present study were essentially des criptive in nature. Statistical analyses were performed using a Pearson correlation test, Fisher' s exact test and Student' s t-test.
RESULTS
The demographic data for the group of 160 patients with chronic migraine and 160 control subjects are presented in Table 1 . The patients and controls were, on average, 51 years old, and females represented slightly more than half of each group. Caucasian ethnic ancestry was observed in 48% of the patients and 56% of controls. 
DISCUSSION
The absence of biomarkers for a given disease is always frustrating. Several attempts have been, and continue to be, made to identify biomarkers that could confirm the diag nosis of a particular form of headache and also provide indirect information on therapeutic success or failure. It is possible that patients with episodic migraine may present alterations in the blink reflex, particularly regar ding habitua tion to the stimulus 3, 4 , but the literature diverges with regard to every other aspect of the role of the blink reflex for headaches. Episodic migraine with or without aura 4, 612 , tension-type headache 10, 11, 13 , cluster headache 5 , cervicogenic headache 11 and hypnic headache 12 all presented negative or controversial information on the blink reflex res ponses. The present study adds to the previous reports of negative results when considering yet another hea dache type, i.e. chronic migraine 16, 17 . For ethical reasons it was not possible to restrain patients from using pain medication, but severe neural dysfunction of the brainstem, if present, was not likely to have been affected by the analgesics and antiinflammatory drugs.
In this large series of patients and controls there were no significant differences between the R1, R2, and R2c wave latencies. This suggests that the trigeminal nucleus in the pons may be fully functioning with regard to receiving, integrating and responding to the blink reflex in the vast majority Table 3 . Results from recordings (ms) of the blink reflex waves in controls and patients with chronic migraine. No significant differences were observed between the two sides of the same individual or between patients and controls (p values were all close to 1.0).
The facial nerve studies showed no difference between pa tients and controls, and normal values were obtained for all individuals (Table 2 ). This result confirmed that no cases of lesions of the facial nerve had been included among the subjects of either group. Table 3 shows the average results obtained for patients with chronic migraine and controls for the three waves of the blink reflex test. There were no significant differences in R1, R2, or R2c between the two groups and, in fact, the values were extremely similar; p was close to 1.0 in all comparative calculations. When patients and controls were subdivided into groups according to gender and ethnicity (Table 4) , the results remained unaltered, i.e. no differences were observed between patients and controls.
